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To all whom it may concern: 
Be it known that I, LEMUEL WILLIAM 

SERRELL, a citizen of the United States, re 
siding at Plainfield, in the county of Union 
and State of New Jersey, have invented an Improvement in Wacuum-Producing Appa 
ratus, of which the following is a specifi 
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cation. 
My invention relates to vacuum producing apparatus for cleaning devices, especially 

those adapted for domestic use. A device 
occupying a small area, and portable; one 
which can be run by electricity by a con 
nection with the usual house circuits and 
one in which the turbine form of construc 
tion is employed, the object of my inven 
tion being the production of a relatively in 
expensive apparatus of high efficiency and 
nominal weight and cost of maintenance. My invention consists of a flaring or con 
ical hood, inside of which any desired num ber of said suction fans may be placed and 
operated to exhaust or suck the dust laden air through a suitable dust separator made 
part of said machine and placed between 
the usual form of dust collecting devices 
with flexible hose attachment and the flaring 
or conical hood in which said fans are 
operated. 

it has been found from tests made using 
a suction or exhaust fan placed at the 
smaller opening of a flaring hood or cone 
and discharging the exhaust air into said 
cone, that the suction effort is increased by 
an amount practically equal to the theoret 
ical difference in the velocity of the air with 
which it leaves the fan and its velocity 
where it discharges from the flaring hood 
into the atmosphere. To illustrate-sup 
pse the opening in said cone where the air 
ischarges into the atmosphere is four times 

the area of the far itself, the suction effort 
would be increased and wontid be practically 
four times greater than were the discharge 
made into the atmosphere direct without E. 
use of the flsnig gale, 
The speed of moving air is measured by . 

its so called velocity heatl and in order to 
produce the greatest amount of stiction, tho 
velocity of the moving air must not be re- : 
tarded, except by gradually eEdip, the air in stich a way that as the velocity head 
decreases the static head likewise decreases, 
preserving the established victim; thus a 
right, angle band in a pipe will reduce 
velocity head as will also a kilden discharge 

from a small i pe into a large E" but if a 
cone is placed between the small pipe and 
the large pipe, the air will expand gradu 
ally and its forward velocity will diminish 
inversely as the area of the cone or pipe in 
creases and the static head is decreased in 
the same proportion, thus preserving the 
vacuum already established. In the design 
of this apparatus all pipe bends are made 
of large radius and flaring cones are placed 
between all pipes or vessels having different 
diameters, so that the velocity heads and 
static heads may not be mechanically inter 
fered with and the vacuum established may 
be preserved. 

in the carrying out of my invention, I 
refer to use two oppositely placed conical 
oods, the smaller ends of which come into 

proximity in the form of an hour glass with a small central chamber between them. In 
this hour glass or double conical case and 
upon an axial shaft thereof are placed op 
positely disposed a series of inpellers of 
rogressively increasing diameters, the revo 
ution of which exhausts or sucks the dust 
laden air through a dust separator, where 
the dust is arrested and the air passes on to 
the central chamber between the two conical 
hoods. A very high velocity is attained by 
these inpellers which are fan-wheels of pe 
culiar form and because of the increasing 
diameters of said parts toward the delivery 
end, the air as delivered is expanded, its 
volume increased and its momentum thereby 
diminished. 
While the machine can be built and op 

erated with one conical hood, I prefer to 
make use of two as it makes possible the 
use of double inlet suction devices or fans 
balanced against each other, which will take 
in the same amount of air as a single inlet 
fall at double the speed of suction. 

In operation, the air initially drawn 
through the inlet fan, is discharged into the 
flaring cone in the space between the inlet 
fan and the next fun on the shaft. The 
velocity of the air is diminished in propor 
tion to the relative areas of the cond attle 
first nind second fans. This air is gathered 
up by the second fan, which is larger and 
more powerful than the first fan, and is 
sent forward into the space between the first 
and second fans where the third fan, being 
larger and more powerful thin the second 
fan, sends it again forward. This process 
en in he rontinird fit will intil the air is 
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finally disharged thruugh the end of the except that in the series at the right halid 
cone into the atmosphere. side of the center Fig. 2, the blades are set 
In the drawing, Figure 1 is a top plan in the opposite direction to what they are 

view of my improved portable vacuum set at the left hand side of the center Fig. 2. 
cleaning apparatus. Fig. 2 is a longitudinal While I have herein shown and described 70 
central section and partial elevation of the a series of disks g h in connection with 
same Fig. 3 is a central cross section, and these turbine devices or impellers, I do not partial elevation. Fig. 4 is a partial eleva- limit myself to the precise details of the im 
tion of one of the fan-wheels. Fig. 5 is peller devices so long as the same and the vertical section at the dotted linea, o, of inclosing case are of conoidal foru or grad- 75 Fig. 4. Fig. 6 is a sectional lan at the dot- tly increasing diameters. 
ted line y, y, of Fig. 5, and Fig. is aper- The portion of the central frame 
spective view of one of the blades of the a' is mafiaf, and resting thercon and se 
turbine structure. e cured thereto as will appear particularly 
The turbine device consists of a conical from Figs. 2 and 3, is a franie A, placed 80 

skeleton frame in two parts divided along a Essly in its line of direction of the 
horizontal plane. These two parts are rep- axis of the hour glass structure. This 
resented at a b with integral central frame frame is provided with an open center and 
parts a b and frame ends a by the frame with ring ends k' k which are flanged it 

20 ends having foot pieces shown in Fig. 8 cross section as will appear particularly 85 
providing for the support of the case, inside from Fig. 3. These ring ends have projec 
of which are the sheet metal conesc d set ill itions at opposite sides provided with 
opposition fitting snugly within the frames notches 5. 
with the smaller ends coming against the I provide two receptacles or vessels l n. 

25 central frame parts ab'. The conical skel- These vessels are formed with beaded up-90 eton frames divided along a horizontal line per edges 6 which are of a diameter to E. 
are securely connected by bolts 28 and the snugly received into the lower flange of the 
internal sheet metal cones may be held fric-lear-endski ki and therein tp set against tionally in position or may be otherwise se-packing rings, and these vessels l n at oppo 

so cured in any desired manner. site sides are provided with clamping means 95 
Centrally in the frame ends a b are 7 8 each of which consists of lugs secured 

bearings ee preferably supported by radial to the outer surface of the vessel, a screw 
support arms which however, are not shown stem pivoted in the lugs and a nut on the 
except generally in Fig. 2. A shaft f in screw stem, and the screw stems are received 

35 these bearings e. e. passes centrally and in the notches 5 and the nuts are employed 100 
axially through the hour glass structure or to apply tension in securing the vessels to double conici frame meribers, and on one the ring-ends and providing air tight con 
end of this shaft is a motor f of suitable nections with the same by means of said in 
character directly connected to the shaft for tervening packing rings. The vessel is a 

40 revolving the same and the parts carried dry gravity dust separator. It is provided 105 
thereby. This motor, may be electrically with an inlet pipe on to receive the dust 
connected to the regular light service of a ladened air to which inlet pipe an a hose of 
private dwelling for its operation. Upon usual construction is to be secured at the 
this shaft f and at spaced apart intervals coupling end m, see Fig. 1; said hose at its 

45 are hubs g and h in series at each side of the free end having connected to it any one of 110 center and disks g h ’ are formed with these the usual appliances employed for vacuum 
hubs, and I provide rims gh" shown in se- cleaning purposes. These vessels l n are 
ries at each side of the center and between each provided with conical loods lit' whose 
the respective disks and rims are fixed and bases are securely fastered to the upper 

50 secured the turbine blades i, details of which flanges of the ring-ends k' d', said conical 115 
are particularly shown in Figs. 4, to 7 in-hoods being.connected by an arched pipe. 0. 
clusive. Each of these turbine blades is In the conical hood li provide di alike and as shown in Fig. 7, consists of the phragan 9 suitably secured in place and ref 
curved blade with flanges it at the oppo- erably secured betweet rings or alli fas 

55 site edges which are perforated for secur- tened to the inner surface of the larger end 120 
ing devices such as the screws, 4, one flange of the hood. This it." is preferably 
being connected to the rim of the disk form- of fabric through which the ai' may pass 
ing part of oile of said hubs and the other and of such a lesh as to prevent the list 
flange to an utside rin; the blades serving pnssing through it. The vessel in is alvitil 

60 to connect the ritris with the disks so thi? tageously provided with a perforted inct a 125 
each built up structure GE is lub, diaphritgrin it, the lower portion, all 
with its disk and rin, curved blades and an prefer to fill his vessel - wish excelsior 
outside rim and constitutes one of the tur- whicl is preferally noise will witter it 
bine devices. These turbine devices are all oil. The lower chil of the vessel n is pro: 

80 alike but of progressively increasing size, vided witl a cunical loot ' fruit the silial i. 



e par 
re the opposite end 

ort 
vessel or bottle: 

save into the center of the i is prefer to employ through 

the same is 
the machine. . . . . . . . . . . . . . . . . . . In the operation of the deyice of my im 
provement the rotation by the notorf on 
the shaft if and the turbine devices in the 

20. um to a greater or less extent at the cen 
tral portion of the hour glass structure; in 
the piper, hood, vessel a hood n, ER o, hood p vessell, inlet pipe in and the hose 
extending therefron to the vacuum clean 
ing devices. This vacuum causes the dust 
laden air to be drawn through the cleaning 
devices, and by the inlet pipe in into the receptacle. l. in which the greater portion 

3 of the dust settles; the air passing through 
the diaphragm 9 through the hood i, pipe 
d El in into the vessel it. This nove 
ment of the air creates a vacuum in the 
tubes drawing up a minute quantity of 
the liquid througli said tubes and dis 
charging the same as a vapor into the pipe 
o with the passage therethrough of the air 
which may contain a small quantity of very 
fine dist.the dust thereby being moistened, 
and as the same passes on into the vessel i, 
the moistened excelsior takes up and takes 
out of the air other particles of the dist, 
the same being deposited upon the excel 
sior filing of the vessel. The diaphragna 
re" of this vessel acts more as a support for 
the filling material. The air freed of all clust passes throtigh this diapluragm, 
through the hood and piper' into the 
center chamber of the hourglass vacuu 
producing strict are and said air is deliv 
ered in opposite directions througll the 
larger ends of the said hour glass stricture 
into the atmosphere, passing first through 
the smaller of the fan devices, the ex 
punding into the increase area, the pass ing through the second of the fan devices 
and (xpanding into the greater a 'c' incl 
then passing througlle E. of sil li 
vices and still expaling into the increasil 

and being delivered into the attits This progressive expansion of the 
scs both it velocity and statie 
betweep entil pair of suction fails, 

sensing the villeutin proclafeed, he velocity and pressure 
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th. 
2, is cen 

ion of the frane 
s' 

per of this vessels a pipe. 10 for 
to replace the liquid of said vessel as 

drawn out in the operation of 

conical hour glass structure creates a vacu 

at which the air is finally delivered into the 
devices aire run is the measure of the vacuum 
produced in the apparatt is to a great extent. 

I do not limit myself to the style or forn 

or to the number of fan devices employed 
alone or in series at opposite sides of the 
center, nor to the relative size of the hour 
glass construction. 
The vessels l and as shown and herei 

before describel, are connected to and sup 
ported from the transverse frame , and 
in this connection air tight joints are formed 
with the packings that, intervene, conse 
quently these vessels are both removable and 
it is essential that they should be removable 
for the reason that the vessell receives and 
holds almost all the dust that is collected 
and consequently requires that the collected 
dust should be occasionally removed and the 
vessel cleansed. The moistened excelsior or 
other material in the vessel in also requires 
to be occasionally replenished so as to most 
effectually perform the functions thereof, 
and to facilitate the removal of the vessel 
it, I prefer to cmploy a piece of rubber hose 
for the pipe as the same provides the 
flexibility necessary. It will hardly be nea 
essary to make the hoods in and the pipe 
r' removable because the simaller areas there 
of are kept cleansed by the rapid motion 
therethrough of the air. 

I prefer to make the curved blades i and 
their integral flanges it of aluminum or 
similar tough lightweight metal, for there 
by the weight of the revoluble member is 
lessened and in lessening the weight the 
power required to operate it is of course 
decreased, and I may construct the entire 
machine or any part or parts thereof of 
aluminum or light weight metal as desired 
and I also to advantage nuay place the ma 
chine and its motor oil a wheeled platform 
so that it may readily be moved about. 

I claim as my invention: 1. A vacuum producing apparatus coun 
prising spaced impellers of gradually in 
creasing diameters, a case also of gradually 
increasing diameter extending around the 

lers, and a suction inlet at the sinhaller impellers, 
| part of the case through which air is drawn 
into the case and expands toward and is 
delivered from the larger end of the case. 2. A vacuum producing appartus, coin prising spaced impellers of gradually ill 
creasing lian eters, a cast: there for of in 
creasing diameter and open to the atmosphere 
at the lolivery and largest eld, and is site 
tion inlet at the opposite ind smallest ('il 
of the cease. 3. A vac in producing apparat is 'on 
prising spaced ii-pelle's in series of pro 
gressively increasing dininete's a conical case 

atmosphere. The speed at which the fan 

of the fan devices employed or to the size 
i or number of blades employed therewith. . 
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adapted to extend around the series of ini- which the air is drawn toward the respee 
pellers and also of progressively increasing tive larger and delivery ends of the case 
diameters, an inlet for air into the case at expanding in transit. the smaller end, and the air moving through 7. In a vacuum producing apparatus, the 
the case toward the larger end from which combination with it double conical or lour 
it is expelled and expanded in transit be- glass case, a suction inlet in the center and 
tween each of the series of spaced impellers, smaller part of the case through which air 

4. In a yacuum producing apparatus, a is drawn into the case, a shaft passing axi 
case of gradually increasing diameter trans- ally through, the hour-glass case, series of versely of the axis, open to the atmosphere spaced impellers of gradually increasing di 
at one end, and an inclosed inlet for air into ameters mounted on said shaft in said case the case at the other and Sinaller end, a and means for revolving the same. series of spaced impellers of gradually in- 8. In a vacuum producing apparatus, a 
creasing diamete's surrounded by the case, a conical skeleton frame structure divided 
shaft therefor placed axially of the case and centrally along a horizontal line, internal 
the impelling devices of the impellers upol) sheet metal cones within said skeleton frame 
the faces thereof toward the smaller end of a central shaft passing axially through sqi the case so as to draw the air from the smaller structure, spaced impellers of gradually in 
end and force it along toward the larger creasing diameters mounted upon said shaft, 
and delivery end of the case to be expanded and means for actuating the same, and a 
in transit. suction inlet at the NEr part of the case 

5. A vacuum producing apparatus, con- through which air is drawn into the case. prising spaced impellers of gradually in- 9. In a vacuum producing apparatus, a 
creasing diameters, an inclosing case there revoluble vacuun producer, consisting of 
for agreeing in diameter with said spaced Ed revoluble devices in series, each rev impellers contiguous to their peripheries and oluble device cousisting of an imperforate of increasing diameter on the delivery side center and peripheral impellers, the revolu 
of each impeller and into which the air as ble devices being of gradually increasing di 
delivered expands, and a suction inlet at ameters, a shafto, which the same are 
the smaller part of the case through which mounted, a case also of gradually increasing 
air is drawn into the case and is progress- diameter extending around the revoluble de 
ively expanded and delivered from the vices, a suction inlet at the smaller end of 
larger end. the case through which air is drawn into 

6. A vacuum E"; apparatus conn. the case and is directed through the case 
prising two oppositely disposed series of and delivered from the larger end, the air paced impellers of progressively increasing in transit expanding between the respective 
iameters for effecting the vacuun, conical revoluble devices. 

inclosin c their s in pp. Signed by me this 23d day of July 1908. 
tion with the smaller ends adjacent, said w case being also of gradually increasing di- LEMUE WILLIAM SERREII. 
ameters extending around the impellers, and Witnesses: 
a suction inlet between the series of impellers GEO. T. PINckNEY, 
at the smaller part of the case through BERTHA. M. ALLEN. 
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